Conclusion 43 WD-PNEC culture generation from newborn infants is feasible and represents a powerful and 44 exciting opportunity to study differential innate immune responses in human airway 45 epithelium very early in life.
Background

23
Innate immune responses of airway epithelium are important defences against respiratory 24 pathogens and allergens. Newborn infants are at greater risk of severe respiratory infections 25 compared to older infants. However, very little is known regarding human neonatal airway 26 epithelium immune responses and whether age-related morphological and/or innate 27 immune changes contribute to the development of airway disease. 28 Methods
29
We collected nasal epithelial cells from 41 newborn infants (23 term, 18 preterm) within 5 30 days of birth. Repeat sampling was achieved for 24 infants (13 term, 11 preterm) at a median 31 age of 12.5 months. Morphologically and physiologically authentic well-differentiated 32 primary paediatric nasal epithelial cell (WD-PNEC) cultures were generated and characterised 33 using light microscopy and immunofluorescence.
34 Results
35
WD-PNEC cultures were established for 15/23 (65%) term and 13/18 (72%) preterm samples 36 at birth, and 9/13 (69%) term and 8/11 (73%) preterm samples at one-year. Newborn and 37 infant WD-PNEC cultures demonstrated extensive cilia coverage, mucous production and 38 tight junction integrity. Newborn WD-PNECs took significantly longer to reach full 39 differentiation and were noted to have much greater proportions of goblet cells compared to 40 one-year repeat WD-PNECs. No differences were evident in ciliated/goblet cell proportions 41 between term-and preterm-derived WD-PNECs at birth or one-year old.
Introduction 63 The airway epithelium plays a crucial role in initiating airway innate immune response 64 mechanisms in humans. It facilitates this initial response by providing a mechanical barrier to 65 pathogen entry and releasing antimicrobial and inflammatory peptides in response to innate Nasal AECs from infants at one-year old were collected with the infant held in a parent's arms. 150 A cepillo cell sampler brush (Deltlab SLU, Barcelona, Spain) was introduced into each nostril 151 in turn using the same technique as described above. Repeat sampling was achieved for 24 152 infants (13 term, 11 preterm) at a median age of 12.5 months (IQR: 12-14.75 months, range: 12-22 months) (table 2) . Follow-up was not achieved in 17 infants either because parents 154 declined re-attendance or did not respond to re-attendance invitation. As for sampling at 155 birth, the nasal brushing procedure was well tolerated by all infants with no adverse events. To resuscitate frozen primary nasal epithelial cells, vials were removed from the liquid N 2 , 229 defrosted rapidly in a water bath at 37 o C and the contents centrifuged at 129 x g for 5 min. Transwell cell smear proportions were examined ( figure 2D) . 328 We noted the total number of cells per Transwell culture was higher for the one-year versus 329 newborn cohort ( Figure 2E) . Therefore, to determine if the observed differences in goblet 330 cell proportions could be explained by differences in total cell numbers within 331 pseudostratified cultures we re-analysed the data as total goblet cell numbers for each donor. Further work is needed to determine the mechanisms contributing to this increase which may 458 yield insights into diseases, such as asthma, where goblet cell hyperplasia is a feature. 459 Due to the small numbers involved in this study we could not determine any significant 460 correlation between parental reports of severe or recurrent URTIs and goblet cell proportions.
Subject Age (M) Sex Recurrent URTIs Bronchiolitis Atopy Medications
Furthermore, we recognise that parental reporting of clinical symptoms is limited by potential 462 recall bias which must be considered when interpreting our clinical characteristics data. 463 One potential limitation with our model is the use of nasal rather than bronchial 
